associated with VE-cadherin and stimulates its interaction with Trio. While Trio has been show to interact directly with amino acids 726-765 of the VE-cadherin cytoplasmic tail [11] , it is not clear whether this interaction is direct under shear stress conditions. Rather, it seems that the presence of the transmembrane tyrosine phosphatase LAR is necessary for VE-cadherin-Trio association ( Figure 1 ): flow-induced Notch1-TMD promotes the biochemical interaction between VE-cadherin, LAR and Trio, which then form the signalling unit. Depletion of Trio or LAR prevents Rac1 activation induced by fluid shear stress and extensively impairs the localization of VE-cadherin at junctions and the endothelial permeability barrier.
These results are exciting for three reasons: they report a new transcriptionindependent function for Notch1 as a mechanosensor; they reveal a previously unappreciated role of Notch-TMD as a facilitator of a multicomplex signalling unit; and they identify the involvement of Rac1 signalling downstream of Notch1 and shear-stress-dependent regulation of VEcadherin-mediated adhesion. From a more global perspective, this recent work by Christopher Chen's and Luisa IruelaArispe's groups [3, 4, 7] demonstrates that Notch signalling is not only needed for endothelial cell differentiation during development but also for the maintenance of blood vessel integrity throughout life. In this way, flow-dependent Notch1 activation controls permeability in a fast, transcription-independent manner, whereas additional anti-inflammatory effects are mediated by canonical transcription-dependent signalling. It will be interesting to see how Notch controls vascular permeability in different organs, for example at the blood-brain barrier, and how this contributes to pathological hyperpermeability. A new study shows that the nematode Auanema rhodensis manipulates X chromosome segregation in surprising ways that depend on both the sex of the parent and the type of gamete. The result is a complex mating system that produces unusual sex ratios and inheritance patterns.
A Trioecious Nematode
The recently discovered roundworm Auanema rhodensis uses a rare trioecious mating system in which the XX animals develop as females or self-fertile hermaphrodites, but the XO animals become males [1, 2] . Previous work showed that the key factor in hermaphrodite development is passage through the dauer larval stage, which is specialized for dispersal ( Figure 1A ) [3] . This developmental decision is influenced by the mother, since it depends in large part on her age [4] as well as on the size of the gonad primordium in her progeny [4] . Surprisingly, A. rhodensis hermaphrodites produce 4-10% male progeny during self-fertilization, with the remainder being XX hermaphrodites and XX females [3] . These ratios suggested that A. rhodensis might manipulate the number of X chromosomes in its sperm and eggs. This possibility was reinforced by crosses between A. rhodensis males and females, which produce 3% male progeny, as well as 91% XX hermaphrodites and 6% XX females [4] . Most importantly, a new study, published recently in Current Biology, using decisive genetic tools revealed that crosses between males and hermaphrodites yield 100% male progeny [5] . Since the males make sperm with one X chromosome [6] , this result implied that hermaphrodites make oocytes with no X chromosomes. Thus, this species features three fascinating traits -the existence of three sexes, reproduction with unusual sex ratios, and unexpected patterns of X chromosome segregation during meiosis.
Non-Mendelian X Chromosome Segregation These traits of A. rhodensis are not unique, since X chromosome segregation is skewed in many species. One striking example involves sciarid flies. In these animals, non-disjunction creates sperm that carry two X chromosomes, so new embryos start life with three Xs [7] . One of these Xs is eliminated later during germ line development. A second example involves parasitic nematodes from the genus Strongyloides, where sex is controlled chromosomally -XO worms become male and XX worms become female. Since the ratio of male to female progeny in this species is influenced by the strength of the host immune response, the environment regulates X chromosome segregation [8, 9] . Finally, skewed X segregation even occurs in humans, since most of the children born to women with XXX syndrome have a normal number of chromosomes, although Mendelian segregation predicts half should be XXX or XXY [10, 11] . New results suggest that A. rhodensis is an ideal model to study the mechanisms that underlie these phenomena.
A Suite of Mechanisms Control X Segregation in A. rhodensis At the beginning of meiosis, DNA replication produces homologous chromosomes that each contain two sister chromatids. Normally, these homologous chromosomes pair, recombine and separate during meiosis I, and the sister chromatids then separate from each other into gametes during meiosis II. This familiar pattern holds true for both X and autosome segregation in A. rhodensis females ( Figure 1B ). By contrast, in A. rhodensis males, the single X chromosome splits precociously into sister chromatids during meiosis I ( Figure 1B) [6] . Then in meiosis II, each of the separated X chromosomes is preferentially segregated into a spermatid ( Figure 1B) , along with a full set of autosomes. At the same time, the remaining set of autosomes is disposed of (A) Sex determination in A. rhodensis depends on the X:autosome ratio, and on whether development proceeds through a feeding or dauer L3 larval stage. Adult animals of each sex are depicted with ventral up and anterior left. The middle shows a virgin female, to highlight differences with hermaphrodites. The gonad is shown in gray, with female gametes pink and male ones blue. (B) Although A. rhodensis females undergo normal meiosis, males and hermaphrodites do not. For simplicity, only the X chromosomes (red) and a single autosome (blue) are depicted. PB1, first polar body; PB2, second polar body; RB, residual body. Failure of X chromosomes to pair at meiosis I, z; precocious separation of sister chromatids, *; asymmetric segregation of X chromosomes at meiosis I, x; and asymmetric segregation of X chromosomes at meiosis II, y.
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Current Biology Dispatches in a residual body [6, 12] . The net result of these mechanisms is that each spermatocyte produces two sperm, both of which end up with a single X [6] . In the new study, Tandonnet et al. show that A. rhodensis hermaphrodites use additional mechanisms to modify the ratio of X chromosomes in their gametes [5] . During hermaphrodite spermatogenesis, the two X chromosomes fail to pair, and their sister chromatids split precociously during meiosis I ( Figure 1B) . Next, the resulting X chromosomes preferentially segregate into spermatids during meiosis II, and none of them enter the residual bodies ( Figure 1B) . As a result, hermaphrodite sperm are 2X. Comparing these results with those from males, similar mechanisms seem likely to control X segregation during spermatogenesis in each sex. However, they achieve different results because male gametes start with one X and hermaphrodite gametes start with two.
The two X chromosomes also fail to pair during hermaphrodite oogenesis, but in this case they both partition into the first polar body during meiosis I ( Figure 1B) . As a result, hermaphrodites produce oocytes with no X chromosomes. These results suggest there is a factor that promotes X chromosome pairing, which is expressed during female oogenesis but not hermaphrodite oogenesis. Hence, X-chromosome pairing is modulated by the developmental history of the parent. It is also striking that both X chromosomes are segregated into the polar body during meiosis I of hermaphrodite oogenesis, but both are segregated away from the residual body during meiosis II of hermaphrodite spermatogenesis. Taken together, these observations imply a sophisticated set of controls over X segregation, which are responsive to the stage of meiosis and the type of gamete being formed.
The net effect of these segregation patterns is that when a male mates with a female, most of the children will be XX females or hermaphrodites, but when it mates with a hermaphrodite all of the children will be males, and will have received their single X from their father. These patterns could play an important role determining sex ratios in proliferating versus starving populations.
A. rhodensis as a Model for the Evolution of Mating Systems
Studies of the nematode Caenorhabditis elegans and its close relatives suggested that species might pass through a trioecious stage as they evolved from a male/female mating system to the male/ hermaphrodite one characteristic of C. elegans [13, 14] . However, the striking set of adaptations found in the trioecious species A. rhodensis suggests that its three sexes might represent a stable endpoint, as does the fact that its sister species Auanema freiburgensis is also trioecious [2] . If so, what factors might promote the maintenance of multiple sexes? One possibility is that the ability to produce unequal sex ratios helps in the response to rapidly-changing food sources. First, self-fertile hermaphrodites are ideal for colonizing new environments [15] , and A. rhodensis specifically produces them through the formation of migratory dauer larvae. By contrast, females are predominately made by younger mothers, who are likely to be exploiting new food sources [4] . Thus, the shifting balance between females and hermaphrodites could be a response to the depletion of resources and the need to disperse and colonize new sites [16] . Second, females and hermaphrodites have different reproductive capacities, so controlling their formation could help respond to the size of the food supply. Unlike C. elegans hermaphrodites, those from A. rhodensis produce sperm continually [17] , so we still have much to learn about the tradeoffs in brood size and reproductive span between these females and hermaphrodites. Third, the frequency of males plays a critical role in genetic recombination. Perhaps one reason for the surprising X segregation patterns in this species is that they ensure a male arriving in a new population with many hermaphrodites (the predicted founders) will produce many additional males when it first mates. The evaluation of these possibilities will require much more information about the environment and life cycle of A. rhodensis in the wild.
Conclusions
This new study by Tandonnet et al. establishes the nematode A. rhodensis as an ideal model for studying two very different questions -the mechanisms that control unequal X chromosome segregation patterns and the evolution of mating systems. Since the authors also establish A. rhodensis as a genetic system, rapid progress should be possible.
Visually-guided escape behaviors are critical for survival. New research reveals how neurons selectively coding for local motion directions can be assembled into collision detecting ones using a simple recipe.
Flies navigate expertly across complex visual environments avoiding obstacles and swatters alike with seemingly little effort. These abilities are in no small part thought to rely on a set of neurons that extract locally from the visual scene an estimate of the strength and direction of apparent motion of the visual world as the animal moves. The cells executing these computations are subdivided into two subtypes, called T4 and T5, specialized in local motion detection for features brighter or darker, respectively, than their surround. At the level of a brain area called the lobula plate, T4 and T5 neurons jointly form a two-dimensional map of visual space that codes locally for motion directions along four cardinal directions ( Figure 1 ) [1] . Up to now, attention has focused mainly on neurons that collate these inputs over a wide portion of the visual field allowing the animal to extract information from visual input to control its rotational or translational movements [2, 3] . Recently reported research [4] has assigned a new role to T4 and T5 as inputs to a class of neurons specialized in detecting the visual signature of an impending collision.
What is the visual signature of an impending collision with an object or predator? An object (dark, for simplicity) that approaches an animal at constant velocity creates a shadow with edges that expand non-linearly in time on the animal's retina. It has been known for some time that these so-called 'looming stimuli' are sufficient to elicit escape behaviors across taxa from insects to 
